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® A computer system is provided including a pro- 
cessor and a parallel port configured to transfer data 
to or from a peripheral device. The parallel port 
includes a data buffer for receiving data transferred 
on a system bus when the processor executes a 
write cycle to the parallel port. A control unit asso- 
ciated with the parallel port decodes the address 
signals of the system bus to selectively latch data 
within the data buffer, and generates handshake 
signals to the peripheral device to indicate that write 
data is presently contained within the data buffer. 
The peripheral device consequently receives the 
data and provides an acknowledge signal to the 
control unit. The control unit thereafter generates a 
ready signal to indicate to the processor that the 
data has been written into the peripheral device. A 
time-out counter is coupled to the control unit to 
determine whether the peripheral device has re- 
turned the acknowledge signal within a predeter- 
mined time-out period after the control unit asserts 
the handshake signal to the peripheral device in- 
dicating that data is available at the parallel port. If 
the time-out period expires and the peripheral device 
did not return an acknowledge signal, the control unit 
releases the processor from the current cycle by 
asserting the ready signal on the system bus. The 
control unit further asserts an error flag within a 
status register to indicate that a failure occurred. In 



response to assertion of the error flag, the control 
unit asserts an interrupt signal which effectively 
alerts the processor of a failure. The processor 
thereafter executes code from an interrupt service 
routine during which the status register may be read 
to determine that the failure was associated with the 
parallel port. The parallel port is also associated with 
a configuration register that controls whether a non- 
maskable interrupt or a parallel port interrupt is as- 
serted in response to the assertion of the error flag. 
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This invention relates to computer systenns and 
nnore particularly to parallel port circuity ennployed 
within computer systems. 

Parallel ports are widely employed within com- 
puter systems to allow a convenient and fast 
mechanism to transfer data to external peripheral 
devices such as printers. A parallel port typically 
Includes a data latch which is written with data in 
response to a write cycle executed by the proces- 
sor to a predetermined address location. Once this 
data has been stored within the latch of the parallel 
port, a control circuit associated with the parallel 
port causes the data to be transferred to the exter- 
nal peripheral device. The external peripheral de- 
vice acknowledges receipt of the data and the 
control circuit responslvely returns a ready signal 
to the processor to release it from the current write 
cycle. 

Parallel ports may further be used to receive 
data from an external peripheral device. For this 
situation, the external peripheral typically asserts a 
parallel port interrupt to the microprocessor to in- 
dicate that It is ready to transfer data. The micro- 
processor responslvely executes a read cycle to 
the parallel port, and the peripheral device asserts 
an acknowledge signal to indicate that valid data is 
currently being provided to the parallel port. 

Unrecoverable failures may occur within cur- 
rent implementations of parallel port mechanisms if 
the communication link to the external device is 
severed or if the communications fail. If the proces- 
sor executes a write or read cycle to the parallel 
port and an acknowledge signal is not returned by 
the peripheral device Indicating that it has accepted 
the write data or that It has provided the read data, 
the computer system will "hang". In other words, 
the computer system will wait indefinitely for the 
peripheral device to provide an acknowledge sig- 
nal. Once such a situation arises, the computer 
system must typically be reset or restarted to re- 
lease the processor. 

The problems outlined above are in large part 
solved by a computer system Including a parallel 
port circuit having an abort mechanism to be de- 
scribed herein. In one embodiment, a computer 
system is provided including a processor and a 
parallel port configured to transfer data to or from a 
peripheral device. The parallel port includes a data 
buffer for receiving data transferred on a system 
bus when the processor executes a write cycle to 
the parallel port. A control unit associated with the 
parallel port decodes the address signals of the 
system bus to selectively latch data within the data 
buffer, and generates handshake signals (i.e., a 
data strobe and a RdAA^r control signal) to the 
peripheral device to Indicate that write data Is pres- 
ently contained within the data buffer. The periph- 
eral device consequently receives the data and 



provides an acknowledge signal to the control unit. 
The control unit thereafter generates a ready signal 
to indicate to the processor that the data has been 
written into the peripheral device. A time-out coun- 

5 ter is coupled to the control unit to determine 
whether the peripheral device has returned the 
acknowledge signal within a predetermined time- 
out period after the control unit asserts the hand- 
shake signal to the peripheral device indicating that 

10 data is available at the parallel port. If the time-out 
period expires and the peripheral device does not 
return an acknowledge signal, the control unit re- 
leases the processor from the current cycle by 
asserting the ready signal on the system bus. The 

76 control unit further asserts an error flag within a 
status register to Indicate that a failure occurred. In 
response to assertion of the error flag, the control 
unit asserts an interrupt signal which effectively 
alerts the processor of a failure. The processor 

20 thereafter executes code from an interrupt service 
routine during which the status register may be 
read to determine that the failure was associated 
with the parallel port. To allow programming flexi- 
bility, the parallel port Is also associated with a 

25 configuration register that controls whether a non- 
maskable interrupt or a parallel port interrupt is 
asserted In response to the assertion of the error 
flag. The time-out counter Is similarly employed 
during read cycles of the parallel port to determine 

30 whether the peripheral device has acknowledged 
the read of data within a predetermined time-out 
period. Polling techniques can further be employed 
to determine the status of the error flag upon 
completion of a parallel port operation. 

35 Broadly speaking, we shall describe a parallel 

port circuit for interfacing a peripheral device to a 
computer system. The parallel port circuit com- 
prises a data buffer capable of receiving write data 
from a bus of the computer system, and a control 

40 unit coupled to the data buffer and capable of 
causing the write data to be latched within the data 
buffer in response to a write cycle on the bus of 
the computer system. The control unit is further 
capable of generating a handshake signal to the 

45 peripheral device to indicate that the write data is 
contained by the data buffer. The parallel port 
circuit further comprises a time-out counter coup- 
led to the control unit which is capable of counting 
a predetermined time period following the assertion 

50 of the handshake signal. If the peripheral device 
fails to assert an acknowledge signal indicating 
receipt of the write data within the predetermined 
time period, the control unit asserts a control signal 
on the bus of the computer system to release the 

55 computer system from the write cycle. 

We shall further describe a computer system 
comprising a processing unit, a peripheral device, 
and a parallel port circuit coupled to the processing 
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unit through a bus and coupled to the peripheral 
device. The parallel port circuit includes a data 
buffer capable of receiving write data from the bus 
of the computer system, and a control unit coupled 
to the data buffer and capable of causing the write 
data to be latched within the data buffer in re- 
sponse to a write cycle to the parallel port ex- 
ecuted by the processing unit. The control unit is 
further capable of generating a handshake signal to 
the peripheral device to indicate that the write data 
is contained by the data buffer. The parallel port 
circuit further includes a time-out counter coupled 
to the control unit which is capable of counting a 
predetermined time period following the assertion 
of the handshake signal. If the peripheral device 
fails to assert an acknowledge signal indicating 
receipt of the write data within the predetermined 
time period, the control unit asserts a control signal 
on the bus of the computer system to release the 
processing unit from the write cycle. 

We shall also describe a method for operating 
a parallel port of a computer system including a 
processing unit and a peripheral device. The meth- 
od comprises the steps of executing a write cycle 
on a bus of the computer system, latching data 
within a data buffer of the parallel port in response 
to the write cycle, and providing a data strobe 
signal to the peripheral device. The method further 
comprises the steps of initiating the countdown of a 
predetermined time period, waiting for an acknowl- 
edge signal from the peripheral device, and assert- 
ing a control signal on the bus to release the 
processing unit from the write cycle if the acknowl- 
edge signal is not provided from the peripheral 
device within the predetermined time period. 

Other objects and advantages of the invention 
will become apparent upon reading the following 
detailed description and upon reference to the ac- 
companying drawings in which, by way of example 
only: 

Figure 1 is a block diagram of a computer 
system that employs a parallel port including a 
time-out counter according to the present inven- 
tion- 
Figure 2 is a block diagram that illustrates the 
flow of data and selected signals associated with 
a write cycle to an external peripheral device. 
Figure 3 is a block diagram that Illustrates se- 
lected control signals asserted when a time-out 
occurs. 

Figure 4 is a block diagram that illustrates the 
parsing of a 32-bit word written to the parallel 
port Into four 8-bit bytes of data which are 
transferred to the peripheral device. 
Figure 5 is a block diagram of a computer 
system that employs a parallel port including a 
time-out counter according to another embodi- 
ment of the present invention. 



While the invention is susceptible to various 
modifications and alternative forms, specific em- 
bodiments thereof are shown by way of example in 
the drawings and will herein be described in detail. 

5 It should be understood, however, that the draw- 
ings and detailed description thereto are not in- 
tended to limit the invention to the particular form 
disclosed, but on the contrary, the intention is to 
cover all modifications, equivalents and alternatives 

10 falling within the scope of the appended claims. 

Referring now to the drawings. Figure 1 is a 
block diagram of a computer system 100 including 
a microprocessor (CPU) 102 coupled to a system 
memory 103 and to parallel port 104 via a system 

75 bus 106. Parallel port 104 is further coupled to a 
peripheral device 108. 

Microprocessor 102 is a data processing unit 
that implements a predetermined instruction set. 
Exemplary processing units include the models 

20 80386 and 80486 microprocessors, among others. 
System bus 106 is illustrative of, for example, a 
PCI standard configuration bus, although it is un- 
derstood that other bus configurations could be 
employed. It is further understood that Parallel port 

25 104 could be coupled to microprocessor 102 
through one or more bus interface units, and that 
microprocessor 102 could be an integrated proces- 
sor. 

Parallel port 104 includes a control unit 120 

30 coupled to a bi-directional buffer 122 and a time- 
out counter 124. A configuration register 126 and a 
status register 128 are further coupled to control 
unit 120. Bi-directional buffer 122 is provided for 
selectively buffering data between system bus 106 

35 and peripheral device 108. Bi-directional buffer 122 
may be implemented with a simple latch circuit. 

Control unit 120 monitors system bus 106 to 
determine whether a write or a read operation to 
the parallel port 104 is being executed by, for 

40 example, microprocessor 102. Parallel port 104 is 
mapped to a predetermined address location within 
the I/O space of computer system 106, although it 
is understood that parallel port 104 could be alter- 
natively mapped within the memory space of com- 

45 puter system 100. Control unit 120 also controls 
the latching of data within bi-directional buffer 122 
and generates appropriate handshaking signals 
with peripheral device 108 to carry out a specific 
transfer. This will be explained in greater detail 

50 below. 

During operation of computer system 100, if 
microprocessor 102 executes an I/O write cycle to 
parallel port 104, control unit 120 detects the cycle 
and causes the corresponding data on system bus 

55 1 06 to be latched into bi-directional buffer 122. It is 
noted that the write data may be sourced from 
system memory 103. Figure 2 illustrates the trans- 
fer of data and the assertion of selected control 
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signals during such an I/O write cycle to parallel 
port 104. After control unit 104 causes the data to 
be latched into bi-directional buffer 122, control unit 
120 asserts a write strobe signal to peripheral 
device 108 to indicate that valid data is currently 
available at bi-directional buffer 122. Control unit 
120 further asserts a read/write (RdA/Vr) control 
signal low to indicate that the current cycle is a 
write operation. If the communications link is op- 
erating correctly, the peripheral device 108 re- 
ceives the data from bi-directional buffer 122 and 
responsively asserts an acknowledge signal ACK 
which is received by control unit 120. Control unit 
120 consequently asserts a ready signal RDY on 
system bus 106 to indicate to microprocessor 102 
that the peripheral device 108 has accepted the 
data. This portion of the operation is conventional. 

When control unit 120 asserts the write strobe, 
time-out counter 124 begins counting for a pre- 
determined time-out period. In one embodiment, 
this time-out period is set at 10 microseconds for 
single byte transfers, at 20 microseconds for single 
word transfers, and at 40 microseconds for 
doubleword transfers, although it is understood that 
other time-out lengths could be set depending 
upon the system. If the communications link is 
operating correctly, the peripheral device 108 will 
assert the acknowledge signal ACK within this pre- 
determined time-out period. As a result, as long as 
the time-out counter 124 does not expire, no addi- 
tional action is taken by control unit 120 in re- 
sponse to time-out counter 124. 

On the other hand, if the communications link 
is severed or if a communication failure occurs 
wherein the acknowledge signal ACK is not re- 
ceived by control unit 120 from peripheral device 
108, the time-out period of time-out counter 124 
will expire. Referring to Figure 3, this causes an 
assertion of a time-out signal from time-out counter 
124 which is received by control unit 120. Control 
unit 120 responsively sets an error bit within status 
register 128. and asserts the ready signal RDY on 
system bus 106 to release microprocessor 102 
from the current cycle. Control unit 120 additionally 
asserts either a non-maskable interrupt (NMI) or a 
parallel port interrupt (INT) that is provided to 
microprocessor 102. Microprocessor 102 thus 
jumps to the designated interrupt service routine 
during which an instruction may be executed to 
read the status register 128 to thereby determine 
that the error occurred within a parallel port com- 
munication. Further diagnostics can be implement- 
ed via software to allow the system programmer or 
user to determine the reason the communications 
failure occurred and to display the current status of 
the system. It is noted that since control unit 120 
asserts the ready signal RDY, the system does not 
"hang", and further processing by microprocessor 



102 is possible without resetting the system. 

Configuration register 126 is provided in asso- 
ciated with parallel port 104 to control whether 
control unit 120 asserts the non-maskable interrupt 
5 (NMI) or the parallel port interrupt (INT) upon the 
occurrence of a communications failure and the 
setting of the error bit of status register 128. De- 
pending upon a configuration value stored within 
configuration register 126, the control unit 120 will 

10 assert either the non-maskable interrupt (NMI) or 
the parallel port interrupt (INT) in response to the 
setting of the error bit of status register 128. Thus, 
depending upon the system, the designated ser- 
vice routine (NMI or INT service routine) may be 

15 configured to detect, analyze, and provide user 
information regarding the error. By allowing the 
system programmer to set which interrupt (NMI or 
INT) is asserted upon a failure of a parallel port 
communication, flexible system programming may 

20 be accommodated. 

Operation of computer system 100 when a 
parallel port read operation occurs is similar to that 
described above for a write operation. When pe- 
ripheral device 108 has data available to be read 

25 by microprocessor 102, the parallel port interrupt is 
asserted by peripheral device 108. Microprocessor 
102 responsively executes a read cycle on system 
bus 106 to read the data from peripheral device 
108. In response to the read cycle, control unit 120 

30 asserts the data strobe signal and asserts the 
RdA/Vr signal high. These handshake signals are 
received by peripheral device 108, and peripheral 
device 108 responsively provides the data to bi- 
directional buffer 122 and simultaneously asserts 

35 the acknowledge signal ACK. Control unit 120 then 
causes the data to be latched within bi-directional 
buffer 122 and passes the data to system bus 106. 
Control unit 120 simultaneously asserts the ready 
signal, indicating that valid data Is available on 

40 system bus 106. If a communications failure did 
not occur, the ready signal RDY will be asserted by 
control unit 120 within the time-out period set by 
time-out counter 124. It is noted that the time-out 
counter 124 again begins countdown of the time- 

45 out period in response to the assertion of the data 
strobe signal. 

If the communications link is severed or a 
communications failure occurs, the acknowledge 
signal ACK may not be returned by peripheral 

50 device 108. Accordingly, the time-out period of 
time-out counter 124 will expire, thus causing the 
error bit within status register 128 to be set. In 
response, control unit 124 again asserts either the 
non-maskable interrupt (NMI) or the parallel port 

56 Interrupt (INT) in accordance with the configuration 
register 126. and asserts the ready signal RDY to 
release the microprocessor from the current cycle. 
The microprocessor 102 thereafter executes code 
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from either the non-maskable interrupt service rou- 
tine or the parallel port service routine during which 
status register 128 may be read to determine that 
the error occurred within parallel port 104. 

It Is noted that control unit 120 may parse data 
within bi-directional buffer 122 such that, for exam- 
ple, a 32-bit word written from system bus 106 is 
transferred to peripheral device 108 via four sepa- 
rate 8-bit transfers. Such a transfer is illustrated in 
Figure 4, wherein a 32-bit word consisting of 
Byte3-Byte0 is written into bi-directional buffer 122, 
and is thereafter transferred to peripheral device 
108 on a per-byte basis during four separate data 
transfer cycles to peripheral device 108. A mul- 
tiplexer circuit (not shown) may be employed to 
effectuate such a data transfer using known tech- 
niques. Selected portions of computer system 100 
have been omitted from the drawing of Figure 4 for 
simplicity and clarity. 

It is noted that since the control unit 120 caus- 
ed the ready signal to be asserted even though the 
communication failure occurred, the data read by 
microprocessor 102 via parallel port 104 may be 
invalid. Accordingly, the interrupt service routine 
may be configured to identify the read data as 
invalid and to reexecute the read cycle after the 
cause of the error has been corrected. It is further 
noted that if additional write or read cycles are 
executed before microprocessor 102 jumps to the 
interrupt service routine, the control unit 120 will 
cause the microprocessor 102 to be released from 
each cycle in a manner as described below. 

In accordance with the computer system 100, a 
parallel port is provided that employs a time-out 
counter for detecting whether a peripheral device 
has acknowledged a particular transfer of data. If a 
time-out period of the time-out counter expires with 
no acknowledgment from the peripheral device, the 
parallel port cycle is effectively aborted by return- 
ing a ready signal to the microprocessor to thereby 
release the processor from the current cycle. An 
error bit of a status register is further set. An error 
mode is thereafter entered upon assertion of the 
non-maskable or parallel port interrupt. As a result, 
the computer system does not "hang" and need 
not be reset. After the error has been detected, the 
error bit of the status register is reset. 

Referring next to Figure 5, a block diagram of a 
computer system 500 is shown in accordance with 
another embodiment of the present invention. Cir- 
cuit portions that correspond to those of Figure 1 
are numbered Identically. Microprocessor 102 Is 
coupled to a PCI bridge 502 via CPU local bus 
504. PCI 502 bridge is further coupled to parallel 
port circuit 104 via a PCI bus 506. 

Parallel port 104 operates similarly to that de- 
scribed above with reference to Figure 1. In one 
embodiment, parallel port 104 may operate in one 



of two different modes depending upon a configu- 
ration value stored within configuration register 126. 
In a first mode, if a parallel port operation to read 
data from or write data to peripheral device 108 is 

5 executed and a time-out of time-out counter 124 
occurs (i.e. peripheral device 108 fails to acknowl- 
edge the cycle), control unit 120 causes the execu- 
tion of a PCI abort cycle on PCI bus 506. As is 
known to those of skill in the art, a PCI abort cycle 

10 can be initiated by control unit 120 by asserting the 
PCI STOP# signal while deasserting the PCI DEV- 
SEL# signal. In addition to aborting the PCI cycle, 
control unit 120 further asserts the non-maskable 
interrupt signal to indicate that an error has oc- 

75 curred. 

In a second operating mode of parallel port 104 
(as determined by the configuration value within 
configuration register 126), if a time-out occurs 
during a parallel port operation, the control unit 120 

20 causes the setting of the error bit within status 
register 128. Control unit 120 further terminates the 
PCI bus cycle 506 normally by asserting the PCI 
TRDY# signal (even though an acknowledge signal 
was not received from peripheral device 108). As- 

25 sertion of the PCI TRDY# signal causes PCI bridge 
502 to assert a corresponding ready signal on CPU 
local bus 504 which releases microprocessor 102 
from the current cycle. Control unit 120 also as- 
serts the parallel port interrupt signal to indicate the 

30 occurrence of an error. Microprocessor 102 subse- 
quently reads the status register 128 to determine 
that a parallel port failure occurred. 

Thus, for the embodiment of Figure 5, depend- 
ing upon the configuration value within configura- 

35 tion register 126, the control unit 120 either aborts 
the PCI cycle when a time-out occurs and asserts 
the nonmaskable interrupt signal, or asserts the 
ready signal TRDY# on the PCI bus 506 to release 
the microprocessor 102 from the current cycle and 

40 asserts the parallel port interrupt signal. Flexible 
programmability and functionality are thereby sup- 
ported. 

It is noted that for both the embodiments of 
Figure 1 and Figure 5, if subsequent read or write 

45 cycles to parallel port 104 are Initiated after a time- 
out occurs, control unit 120 terminates the PCI 
cycle normally but causes any write data (for 
writes) to be discarded or causes the data bus to 
be driven with all bits driven low (for reads). The 

50 occurrence of the parallel port error will be subse- 
quently detected when the interrupt service routine 
is entered. 

Numerous variations and modifications will be- 
come apparent to those skilled in the art once the 
55 above disclosure is fully appreciated. For example. 
It is noted that the time-out period set by time-out 
counter 124 may vary from system to system, and 
that the time-out period may be programmable. It 
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is further noted that polling techniques could be 
employed wherein microprocessor 102 reads sta- 
tus register 128 following a particular parallel port 
operation to determine whether an error occurred. 
If such a polling technique is employed, assertion 
of either the non-maskable interrupt or the parallel 
port Interrupt in response to a time-out may be 
unnecessary. It is intended that the following claims 
be interpreted to embrace all such variations and 
modifications. 



predetermined time period of said time-out 
counter. 

5. The parallel port circuit as recited in Claim 1 
5 wherein said handshake signal includes a data 

strobe signal. 

6. The parallel port circuit as recited in Claim 1 
wherein said data buffer includes a latching 

10 circuit. 



Claims 

1- A parallel port circuit for interfacing a periph- 
eral device to a computer system comprising: 

a data buffer capable of receiving write 
data from a bus of said computer system; 

a control unit coupled to said data buffer 
and capable of causing said write data to be 
latched within said data buffer in response to a 
write cycle to said parallel port on said bus of 
said computer system, wherein said control 
unit is further capable of generating a hand- 
shake signal to said peripheral device to in- 
dicate that said write data is contained by said 
data buffer; and 

a time-out counter coupled to said control 
unit and capable of counting a predetermined 
time period following said assertion of said 
handshake signal; 

wherein if said peripheral device falls to 
assert an acknowledge signal indicating receipt 
of said write data within said predetermined 
time period, said control unit asserts a control 
signal on said bus of said computer system to 
release said computer system from said write 
cycle. 

2. The parallel port circuit as recited in Claim 1 
wherein said control unit further asserts an 
interrupt signal to a processor if said predeter- 
mined time period of said time-out counter 
expires. 

3. The parallel port circuit as recited in Claim 1 
further comprising a status register including 
an error bit, wherein said control unit is ca- 
pable of setting said error If said peripheral 
device fails to assert said acknowledge signal 
within said predetermined time period. 

4. The parallel port circuit as recited In Claim 1 
further comprising a configuration register 
coupled to said control unit, wherein said con- 
figuration register is capable of storing a con- 
figuration value to control whether a non- 
maskable interrupt or a parallel port interrupt is 
asserted in response to the expiration of said 



7. The parallel port circuit as recited in Claim 1 
wherein said predetermined time period of said 
time-out counter is programmable. 

75 

8. The parallel port circuit as recited in Claim 1 
wherein said data buffer is a bidirectional buff- 
er and Is capable of receiving read data from 
said peripheral device. 

20 

9. A computer system comprising: 

a processing unit; 

a peripheral device; and 

a parallel port circuit coupled to said pro- 
25 cessing unit through a bus and coupled to said 

peripheral device, wherein said parallel port 
circuit includes: 

a data buffer capable of receiving write 
data from said bus of said computer system; 
30 a control unit coupled to said data buffer 

and capable of causing said write data to be 
latched within said data buffer in response to a 
write cycle to said parallel port executed by 
said processing unit, wherein said control unit 
35 is further capable of generating a handshake 

signal to said peripheral device to indicate that 
said write data is contained by said data buff- 
er; and 

a time-out counter coupled to said control 
40 unit and capable of counting a predetermined 

time period following said assertion of said 

handshake signal; 

wherein if said peripheral device fails to 

assert an acknowledge signal Indicating receipt 
45 of said write data within said predetermined 

time period, said control unit asserts a control 

signal on said bus of said computer system to 

release said processing unit from said write 

cycle. 

50 

10. The computer system as recited in Claim 9 
wherein said control unit further asserts an 
interrupt signal to said processing unit if said 
predetermined time period of said time-out 

65 counter expires. 

11. The computer system as recited in Claim 9 
further comprising a status register including 
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an error bit, wherein said control unit Is ca- 
pable of setting said error if said periplneral 
device falls to assert said acknowledge signal 
within said predeternnlned time period. 

12. The computer system as recited In Claim 9 
further comprising a configuration register 
coupled to said control unit, wherein said con- 
figuration register is capable of storing a con- 
figuration value to control whether a non- 
maskable Interrupt or a parallel port interrupt is 
asserted in response to the expiration of said 
predetermined time period of said time-out 
counter. 

13. The computer system as recited In Claim 9 
wherein said handshake signal includes a data 
strobe signal. 

14. The computer system as recited In Claim 9 
wherein said data buffer Includes a latching 
circuit. 

15. The computer system as recited In Claim 9 
wherein said predetermined time period of said 
time-out counter is programmable. 

16. The computer system as recited In Claim 9 
wherein said data buffer Is a bidirectional buff- 
er and is capable of receiving read data from 
said peripheral device. 

17. A method for operating a parallel port of a 

computer system including a processing unit 
and a peripheral device, said method compris- 
ing the steps of: 

executing a write cycle on a bus of said 
computer system; 

latching data within a data buffer of said 
parallel port In response to said write cycle; 

providing a data strobe signal to said pe- 
ripheral device; 

Initiating the countdown of a predeter- 
mined time period; 

waiting for an acknowledge signal from 
said peripheral device; and 

asserting a control signal on said bus to 
release said processing unit from said write 
cycle If said acknowledge signal Is not pro- 
vided from said peripheral device within said 
predetermined time period. 

18. The method for operating a parallel port of a 
computer system as recited in Claim 17 com- 
prising the further of step of setting an error bit 
within a status register if said acknowledge 
signal is not provided from said peripheral 
device within said predetermined time period. 



19. The method for operating a parallel port of a 
computer system as recited In Claim 17 com- 
prising the further step of asserting an interrupt 
signal to said microprocessor If said acknowl- 
5 edge signal is not provided from said periph- 

eral device within said predetermined time pe- 
riod. 
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